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COMPLETE SPE(;iFICATION 
Sulphonate Detergent 



We, CALiFOiunA Research Gobpor- 
ATioN, a. corporation organised under the 
laws of the State of fielaware, United 
States of America, and having Offices at 
5 200, Bush Street, San Francisco 4, 
California, United States of America, do 
hereby declare the invention, for which 
we pray that a patent may be granted to 
lis, and the mefliod by which it is to be 
10 performed, to be particularly described 
iu and by the following statement: — 

This invention relates to improved 
solid, particulate, detergent compositions 
containing mixtures of sulfonated 
15 derivatives of phenyl-substituted alkanes. 
More particularly it relates to solid, 
particulate, alkyl benzene sulfonate 
detergent compositions having reduced 
caking tendency, in which one of the 
20 efPectivo organic detergent ingredients 
is a water-soluble salt of a mixture of 
sulfonat-ed monophenyl - sxibstituted 
acycdic propylene polymers containing 
from 9 to 1 carbon atoms in the polymer 
26 portion of the molecule. 

The greater proportion of detergent 
compositions which owe their detergency 
to the presence of water-soluble salts of 
sulfonated phenyl - substituted alkanes 
30 are distributed on the market in solid 
form, either as beads, flakes, chips, scales 
or gi^anules, packaged into containers, 
e.g., metal drums, glass jars, wooden 
boxes or cartons. Practically of these 
35 particulate solid detergent compositions, 
when stored in containers, and particularly 
when stored in cartons or wooden boxes, 
are aubjftct to the drawback of caking 
which occurs even thou^rh the material Ls 
40 tightly covered up or sealed in the con- 
tainers. The occurrence of caking Ls 
believed to be due to a number of factors : 
It may be due in part to the residual 
moisture of the dry detergent particles; it 
45 may also be due to the atinospheric mois- 
ture which slowly penetrates into the 
container, even though it is well sealed; 
and, finally, the particular physical 
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structure or chemical nature of the 
detergent particles may contribute to the 50 
phenomenon of caking. This occurrence 
of caking is highly undesirable, because 
the ultimate consumer requires a product 
flowing freely from the package, and 
forming no lumps difficult to dissolve in 55 
water. 

We have found that this imdesirable 
caking, which is an inherent drawback of 
practically all sulfonate detergents, can 
be made substantially non-existent in the 60 
case of detergent compositions containing 
water-soluble salts composed of inorganic 
cations and mixtures of sulfonated mono- 
phenyl-substituted propylene polymers, 
in which the polymer portion contains 65 
from 9 to 18 carbon atoms. 

The term " water-soluble salts com- 
posed of inorganic cations and niixtures 
of sulfonated monophenyl-substituted 
acyclic propylene polymers ■ ' as used in 70 
this specification includes not only the 
readily water-soluble salts of alkali metals 
such as sodium, potassium and lithium, 
but also salts of ammonium, and salts of 
alkaline earth metals such as magnesium 75 
or calcium, which, even though they do 
not form true aqueous solutions, may 
form stable aqueous dispersions. 

These water-soluble salts of sulfonated 
monophenyl-substituted acyclic polymers fiO 
of propylene may be prepared by con- 
densing propylene polymers containing? 
from 9 to 18 carbon atoms, and preferably 
from 12 to 15 carbon atoms, with 
benzene in the presence of hydrofluoric 85 
acid as a catalyst, separating from the 
allcylation product mixture a fraction of 
monophenyl-substituted propylene poly- 
mers which boils from about 475** F. to 
about 650" F., and sulfonating this 90 
fraction with a suitable sulfonating 
agent, whereupon the sulfonated hydro- 
carbons are neutralized to form the 
desired water-soluble salts composed of an 
inorganic cation ami an anionic .sulfonic. 95 
acid radical attached to the phenyl group 
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o£ the phenyl substituted ])ropyleue poiy- . 
mer as a result of the sulfonatiou treat- 
ment. The neutralized sulfonate product 
in the form of an aqueous slurry or past-e 
5 may thereafter be compounded, if so 
desired, with builders, and other 
additives, and, finally, dried and reduced 
to the desired particulate, solid form. 
Purther details of the process for the 
10 preparation of sulfonated monophenyi- 
substituted acyclic propylene polymers 
and of tiieir water-soluble salts, wherein 
the cation is inorganic, may be obtained 
from the description given in Britisii 
15 Patent TTo, 045,129. 

We have now found that the caldng 
t^indency of detergent compositions con- 
taining water-soluble salts composed ol' 
an inorganic cation and a mixture of 
20 sulfonated monophenyl - substituted 
acyclic propylene polymers, having from 
9 to 18 carbon atoms, and preferably from 
12 to 15 carbon atoms, in the polymer 
portion of their molecule, can be sub- 
26 stantially reduced, i£ not wholly elimin- 
ated, by replacing at least 20,% by weight 
of the effective detergent ingredient of 
said composition, i.e., the water-soluble 
salt composed of an inorganic cation and 
30 a mixture of sulfonated monophenyl-suii- 
stituted acyclic propylene polymers, by 
an equivalent amount by weight of a 
water-soluble salt composed of the same 
cation and a sulfonated 2-phenyl alkane 
35 in which the alkane portion is a normal 
straight-chain alkane containing from 1(» 
to 1§ carbon aitoms and preferably from 
12 to 14 carbon atoms. This reduction of 
the caking tendency by tlie introduction 
40 of the aforementioned water-soluble salts 
of sulfonated 2-phenyl aikanes is noted to 
occur whenever the 2-phenyl alkant- 
sulfonate salt is added in the amount of at 
least 20i% by weight, based on the total 
4o weight of the sulfonates in the determent 
composition. Addition of from about 25 to 
about 60%! by weight of 2-phenyl alkane 
sulfonate is recommended for the prepar- 
ation of economical and satisfactory, non- 
50 caking detergent compositions, although 
amoujits in excess of 60% and as higli a< 
9.1% by weight would he also operative. 

Detergent compositions, which owe 
their detergency to the presence of water- 
56 .soluble salt{» composed of inorganic 
cations and sulfonated monophenyl- 
fiubstituted propylene polymers having 
from 9 to 18 carbon atoms in the polymer 
portion and which can be rendered resist- 
60 ant to caking by the introduction of 20% 
or more by weight of a water-soluble salt 
composed of the same inorganic cation 
and a sulfonated 2-phenyl alkane in 
accordance with the invention, may bp 
65 " built " in conformity with the well- 



established practices of manufacturing 
synthetic alkyl aromatic sulfonate 
detergent compositions, i.e., they may 
contain conventional amounts from 40. ;o 
to 85% by weight of inorganic builders 70 
^^based on the total weight of the solids in 
the detergent composition;. Such builders 
are represented by water-soluble inorganic 
sulfates and phosphates, e.g., sodium 
sulfate, sodium tetrapyrophosphate, and 75 
sodium tripolyphosphate, and while the 
presence of these builders may occasion 
some variation of the caking tendency of 
the detergent compositions which contain 
them, it does not interfere to any large 80 
degree with the beneficial anti-caking 
effect of the water-soluble salts compose<i 
of inorganic cations and sulfonated 
2-phenyl alkanea. ^ 

The procedure for the introduction of So 
water-soluble sulfonates of 2-phenyl 
aikanes into the detergent composition to 
be stabilized against caking is relatively 
simple, A mixture of the water-soluble 
salt composed of an inorg-unie cation and 00 
sulfonated monophenyl - substituted 
acyclic propylene poljTiiers with at least 
20% by weight of a water-soluble salt 
composed of the same inorganic cation 
and a sulfonated 2-phenyl alkane may be 95 
made up into an aq^ueous slurry or 
solution, and this slurry or solution con- 
taining about 50% by weight of water i^ 
then subjected to drying and reduction to 
the desired particle size by any cou-100 
ventional technique, cs"., drum-drying or 
spray-drying. 

A more efficient and preferred pro- 
cedure for preparing improved non-caking 
detergent compositions of the invention 105 
consists in first blending together a mix- 
ture of monophenyl-substituted Cj — Cj. 
propylene polymers and a 2-phenyl alkane 
containing from 10 to 16 carbon atoms, 
and preferably from 12 to 14 carbon 110 
atoms, in the alkane portion, in an 
amount equal from at least 20% to as high 
as 95%, and preferably from 25% to about 
60% of the combined weight of mono- 
phenyT-suhstituted propylene polymers 115 
and 2-phenyl alkane. Thereupon, the 
blend is sulfonated with an appropriate 
sulfonating agent, such as fuming 
sulfuric acid or sulfur trioxide. and the 
resulting sulfonatiou reaction product is 120 
neutralized, dried, and reduced to tlie 
desired particulate form and size. 

Afi pointed out hereinbefore, water- 
soluble' salts of sulfonated 2-phenyl 
aikanes to be employed for the reduction 125 
of calcing in accordance with the present 
invention, contain from 10 to 16 carbon 
atoms, and preferably from 12 to 14: 
carbon atoms, in the alkane portion. All 
of these salts are excellent detergents? per l-'^O 
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s6, comparable in their detergent power 
to the correspoudiug salts of siitfonated 
monophenyl-substituted Co to C^g 
propyleEe polymers, and their additiou 

5 does not impair the detergent character- 
istics of these salts of sulfonated mono- 
phenyl-substituted propylene polymers. 

Mixtures of 2-phenyl alhanes contain- 
ing from 10 to 16 carbon atoms in the 

LU alkane portion may also be employed for 
the ledaotiou of caking in detergent com- 
positions by subjecting these mixtures to 
sulf onation, neutralization and drying, us 
indicated hereinbefore with respect to 

15 blending with individual 2-phenyl 
alkanea. 

The 2-phenyl alkanes^ from which 
corresponding water-soluble organic 
sulfonates, suitable as anti-caking 
20 additives in accordance with the inven- 
tion, may be readily derived, can be pre- 
pared by any appropriate method, e.g., 
by condensation (alkylation) of benzene 
with normal l-oletins containing from 10 

26 to 16 carbon atoms. Mild alkylation con- 
ditions are preferably employed to insure 
the formation of a predominance of Z- 
phenyl alkane in- the alkylation product. 
To compare the anti-caking effect of 

30 these 2-phenyl alkane sulfonate salts in 
the detergent compositions with the 
extent of caking in conventional com- 
positions containing but 40(% by weight 
of a water-soluble organic salt of 

35 sulfonated monophenyl - substituted 
acyclic Cg to Cis propylene polymers (the 
remainder being inorganic sulfate), the 
following procedure was adapted in the 
laboratory : 

40 Acetophenone was reacted with i\ 
Grignard reagent, e.g. normal 1-deeyl 
magnesium bromide. The resulting pro- 
duct was hydrolyzed to form an alcohol 
which was* then dehydrated to yield 
45 2-phenyl dodecene, and this latter was 
hydrogenated. After fractionally distil- 
ling the hydrogenation product at reduced 
pressure in a spinninf? band column and 
passing the distillate through silica ^el 

50 to insure the presence of substantially 
pure 2-phenyl dodecane, this latter pro- 
duct was sulfonated by adding 2.6 moXea 
of 201% oleum per each mole of hydro- 
carbon at 90** F., and digesting at 

bty 118° F. for 5 hours. The resulting mix- 
ture of sulfonated 2-phenyl dodecane and 
nnreacted sulfuric acid was subsequently 
neutralized with a 20% aqueous solution 
of sodium hydroxide to a pH of 7.0. If 

30 necessary, sodium sulfate was then added 
to the final neutralized sulfonate-sulfate 
slurry in order to adjust its content of 
solids to" 40,% of sodium 2-phenyl 
dodecane sulfonate and 60% of sodium 

65 sulfate, whereupon the slurry wsw^ dntm- 



dried and conooninuted to the dried flake 
or chip form. 

The ultimate particulate sodium salt of 
sulfonated 2-phenyl dodecane, prepared; as 
described hereinbefore, dissolved in water 70 
at 113*^ F, to the extent of 22.4!% by 
weight. The surface tension of the aqueous 
solutions of this product ranged from 37.7 
to 52.3 dynes/ cm. at 70" F., depending 
on the concentration which ranged corres- 75 
pondingly from 0.2a»% to 0.005i%. Its 
detergency at 0.4% concentration in hard 
water (300 ppm) measured by the 
Launderometer Method (see Ind. Eng. 
Chem., Vol. 41, Feb. 1949, pp. 4^) was 80 
found not only to be equal out, in fact, 
slightly better than that of a solution of 
an equal concentration of 40i% sodium 
sulfonated TO.onophenyl-8ubstituted 0^, to 

propylene polymers and 6&% sodium 85 
stilfate. 

A number of test runs have been made 
to compare the extent of caking in com- 
positions in which the effective organic 
detergent ingredient was a water-soluble BO 
organic salt of sulfonated monophenyl- 
substituted propylene polymers contain- 
ing from 9 to 18 carbon atoms, and in 
compositions prepared in accordance with 
the present invention, in which the 95 
effective organic detergent ingredient con- 
sisted essentially of a mixture of a water- 
soluble salt composed of an inorganic 
cation and sulfonated monophenyl- 
substituted Co — propylene polymers 100 
with at least 20r% by weight of a water- 
soluble salt composed of an identical 
cation and a sulfonated 2-phenyl alkane 
wherein the alkane portion was a normal 
alkane having from 10 to 16 carbon atoms. 105 
Furthermore, the caking tendency of 
corresponding water-soluble salts com- 
posed of inorganic cations and sulfonated 
2-phenyl alkanes as such has also been 
observed. * HO 

The extent of caking was determined 
in acRordance with the following pro- 
cedure: Weighed samples of dry solid 
particulate detergent compositions were 
placed in small untreated sealed card- 115 
board boxes (IJ" x 2^' x 4"). Three 
samples of each detergent composition 
were used in each test. These samples 
were placed into a humidity cabinet in a 
completely random manner and exposed 120 
to a relative humidity of about 801% at a 
temperature of about 90** F. for a period 
of one week. At the end of this exposure 
period, all samples were re-weighed, and 
the extent of caking was determined by 125 
first cutting away an entire side of each 
cardboard box, and then carefully trans- 
ferring the sample onto a TTo. 4 sieve (J" 
mRsli) from a minimum height. The sieve 
' was then gently swirled until all particles 130 
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came into contact with the screen. 
Material which did not pass through the 
screen in this treatment was considered to 
be caked. The results of these test runs 

5 iinambiguously indicated a remarkable 
reduction o£' eating, owing to the blend- 
ing of water-soluble salts composed ot 
inorganic cations and sulfonated mono- 
phenyl-substituted Cq— C^s propylene 

10 polymers with salts compo3ed of liJ:e 
inorganic cations and sulfonated 2-phenyl 
0 G g altanes* 

'the following Table contains data from 
a representative series of 7 test runs m 

15 which the first 3 runs, Nos. 1, 2 and 3, 
were made on a detergent composition 
containing sodium salt of sulfonated 
monophenyl-substituted propylene poly- 
mers having from 12 to 15 carbon atoms lu 

20 the polymer chain (40% active sulfonate 
detergent, remainder sodium sulfate 
builder), ami blended with sodium 



2-phenyl dotlecane sulfonate (also contain- 
ing 40i% sulfonate, remainder being 
sodium sulfate), in acordance with the 26 
invention. The relative amounts of 
sodium 2-phenyl dodecane sulfonate 
additive varied from 20 to 60% of the 
total weight of org-anic sulfonate 
detergent ingredients of the blend. Run 4 30 
was carried out, employing only sodium 
2-phenyl dodecane sulfonate used for 
blending in Buns 1, 2 and 3. Run 6 was 
carried out by employing untreated 
detergent compositions containing sodium 35 
salt of monophenyl-substituted Cia — C,r> 
propylene polymers (40% active sul- 
fonate, remainder Xa-SO^), without 
blending with sodium 2-phenyI dodecane 
sulfonate. Runs 6 and 7 were effected by 4(i 
employing sodium 2-phenyl decane and 
tetradecane sulfonates, respectively, pre- 
pared similarly to sodium 2-phenyl 
dodecane sidfonate of Rnn 4. 



45 



50 



Table 

COifPARISOK OF CAICDf<; IN DETERGENT TOMPOSITIONS 

Test Conditions: Relative humidity = 80 ; temperature = MO' F. 
Duration of test = 7 days. 
All samples contained 4a% of active detergent sulfonates and m% Xa^SO^ 



Run No. 



55 



60 



Sodium monophenyl-sub- 
stituted G,s— Gi5 propylene 
polvmer sulfonates, ;% by 
wt.' - - - - - 

Sodium 2-phenyl decane 
sulfonate, .% by wt. - 

Sodium 2-phenyl dodecane 
sulfonate, .% by wt. - 

Sodium 2-phenyl tetra- 
decane sulfonate, % by wt. 



fiO 



tit) 



40 



100 



_ _ — _ — UK) — 
20 40 HO lOO — — — 



100 



% caked, hased on the 
weight of the whole com- 
position in a cardboard 
container - 



7.0 2.0 ^^.0 I.O 70.nn 2.3 O.J) 



65 



70 



76 



The results of this representative series 
of tests in the Table clearly show the 
remarkable reduction of the caking teii- 
dencv in detergent compositions, contain- 
in"- ' water-soluble salts composed ot 
inorganic cations and sulfonated mono- 
phenyl-substituted propylene polymers 
with 9 to IS carbon atoms m the polymer 
portion, by the introduction of from at 
lenst 20% to about 95^0 by weight of a 
corresponding water-soluble sulfonate <*nU 



composed of the same inorganic cation and 
2-phenyl alkanes containing from 10 to 10 
rarbon atoms in their alkane portion. 

TTliat we claim is: — 

1. A detergent composiilou character- 80 
ized by resistance to caking and contain- 
ing as active organic detergent com- 
ponents a water-soluble salt composed of 
an inorganic cation and a mixture of 
sulfonated monophenyl - substituted 85 
ncyrlir propylene polymers having from 
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y to 18 cai'bou atoms in tlie polymer 
cliain, and at least 2(\% by weigEt based 
on tlie total weight of the snlphonates of 
a water-soluble salt composed of the same 
5 inorganic cation and a sulfonated 
2-phenyl alkane in which the alkane 
portion is a straight-chain normal alkane 
containing from 10 to 16 carbon atoms. 

2. A detergent composition as claimed 
10 in claim 1, in which said propylene poly- 
mers contain from 12 to 15 carbon atoms 
in the polymer chain. 

3. A detergent composition as claimed 
in claim 1 or 2, in which said water- 

15 soluble salts are sodium salts. 

4. A detergent composition as claimed 



in any preceding claim, wherein said 
allcane iwrtion of sulfonated 2-phenyl 
alkane is a normal dodecane. 

5. A built detergent composition con- 20 
tainiug from 40 to 85i% by weight of in- 
organic builders and 15 to 60% by weight 

of a detergent composition as claimed in 
any of the preceding claims. 

6. A built detergent composition sub- 25 
stantially as hereinbefore described. 

HASELTINE, LAKE & CO., 
28, Southampton Buildings, 

London, and 
19—25, West 44th Street, 

New York, U.S.A. 
Agents for the Applicants. 
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